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Despite its economic success, India has made little progress towards meeting its Millennium 
Development Goal targets of reducing undernourishment, particularly among children. Using 
nationally representative data, our analysis finds evidence of an improvement in the 
anthropometric measures of height-for-age, but a worsening in weight-for-height z-scores for 
children aged 0 – 3 over the period 1998 – 2006. There is also a worsening in both cereal 
consumption and calorie intake over this period, with some of the most noticeable declines 
taking place in households with children aged 0 – 3. This suggests a possible link between 
declining food intake and poor nutritional outcomes of children during this period. 
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1.  Introduction 
One of the significant paradoxes of India’s growth experience is that while the performance 
of macro-economic indicators such as real income and economic growth rates have been 
impressive, child malnutrition levels continue to be significant and widespread.
1 In a recent 
report, the World Bank has noted that “South Asia...still has the highest rates and the largest 
numbers of undernourished children in the world”, and adds that “the high economic growth 
experienced by South Asian countries has not made an impact on the nutritional status of 
South Asian children”.
2 Similarly, United Nations estimates show that 47 per cent (51 per 
cent) of all Indian children aged below 5 years were classified as underweight for age (under-
height for age) between 1996 and 2005 (UNDP, 2007-2008).  
Notwithstanding several recent studies that have drawn attention to the substantial 
malnutrition that still exists among Indian children
3 and the declining nutritional intake in 
India, there has been virtually no attempt to draw a link between the two. While the studies 
on child anthropometrics have not gone much beyond reporting and analysing the lack of 
progress on child nutrition, the studies that document the declining nutritional intake in India 
have not followed up their analysis by investigating this as a possible explanation for India’s 
failure to make significant advances on child health. A principal reason for this oversight is 
the lack of a comprehensive dataset that provides, under one umbrella, data on child health 
and food consumption expenditures, especially for very young children. For example, the 
National Family and Health Survey (NFHS) data sets provide useful information on child 
health, but not on consumption expenditure patterns, while the National Sample Survey 
(NSS) data sets provide information on consumption expenditures, but not on child health. 
Even the consumption data provided in the NSS is less than ideal for analysing expenditure 
patterns because, in keeping with many other surveys, data on consumption is not available 
separately for children. 3 
 
The principal motivation of this paper is to examine the link, if any, between the 
declining nutritional intake of Indian households and the lack of progress on child nutritional 
outcomes. Rather uniquely, this study combines information from the NFHS and the NSS 
data sets in a comprehensive analysis that focuses on both child anthropometric measures and 
consumption expenditure patterns. To the best of our knowledge, Deaton and Dreze (2009) is 
the only other study which uses both these datasets to study the links between nutrition, 
calorie intakes and food expenditure. Their focus however, is not on any particular group, but 
rather on the general big picture of nutrition in India. Our analysis on the other hand focuses 
on the very young children: we examine the nutritional status of young children (aged 0 – 3), 
as well as the household expenditure and consumption patterns of households with children 
in this age group. The primary focus on children in this age group is justified by the fact that 
policy initiatives need to target this group, as malnutrition that has set in at this age tend to 
persist into adulthood. 
Previous studies on child nutrition using data from India find that inequalities appear 
to be increasing for vulnerable groups such as girls and individuals in the lower socio-
economic groups (see Gragnolati et al., 2005, Lokshin et al., 2005, Brennan et al., 2004, and 
Tarozzi and Mahajan, 2007). For example, Tarozzi and Mahajan (2007) show that there was 
an increase in gender inequality in child nutrition over the 1990’s, with the nutrition of boys 
improving substantially more than that of girls in India. 
There is also strong evidence of a decline in per capita calorie consumption in India 
over the last twenty years (see Ray and Lancaster, 2005; Ray, 2007; Deaton and Dreze, 
2009).  Deaton and Dreze (2009) observed that in India since the 1990s, there has been a 
decline in calorie intake and a consequent increase in the rates of undernourishment. By 
itself, a decline in calorific consumption may not be a concern since, as Deaton and Dreze 
(2009) note, perhaps fewer calories are required with the fall in physical activity.
4 What is 4 
 
alarming, however, is that the decline in calorie intake has occurred across all income levels, 
and at a time when children’s nutritional outcomes are worsening.  
The trends observed in previous studies would suggest that perhaps there is a nexus 
between poor nutritional outcomes of young children and the calorie consumption of 
households. For example, economic growth may be accompanied by rising inequalities, in 
which case it is conceivable that young children’s nutritional outcomes may be compromised, 
if they were born in relatively poor households. While there is a large body of research
5 that 
examines the trends in child nutritional outcomes, there have been few attempts to 
empirically reconcile the anthropometric changes in young children to changes in expenditure 
and calorific consumption at the household level.  
The main results of our paper are as follows: First, our analysis using NFHS data 
shows that while the height-for-age z-scores (an indicator of long-term health) have improved 
for rural children aged 0 – 3 years between the periods 1998-99 and 2005-06, the weight-for-
age z-scores (an indicator of short-term health) have worsened for these same children 
between the two periods. Second, estimates from the NSS datasets show that over the same 
period, the consumption of cereals and pulses, which are the staples of an Indian diet, has 
declined significantly in rural households. Moreover, the decline is greater in rural 
households with children in the 0 – 3 age-group. Finally, our analysis shows that the 
expenditure share of food has declined between the two survey rounds in households with 
children under the age of 3 years and an increase in the prevalence of undernutrition. Our 
results are therefore consistent with those of Patnaik (2007), who finds that hunger and 
deprivation are increasing, especially in agriculture, and that people are purchasing fewer 
calories, particularly cereal calories, because of their inability to do otherwise. 
 5 
 
2.   Data and Descriptive Statistics 
We use a number of different nationally representative data sets in our analysis. The first is 
the National Family Health Surveys (NFHS) conducted in 1998-99 (NFHS II) and 2005-06 
(NFHS III). These two data sets allow us to explore the trends in child nutrition during a 
period of rapid economic growth in India. However, a lack of information on household 
expenditure patterns and nutritional intakes is a key disadvantage of the NFHS data sets in 
the context of this study, as we believe that it is important to also consider national trends in 
calorie intakes and food expenditures by households with young children while studying 
child nutritional outcomes. In order to address this issue we use data from the 55
th (1999-00) 
and 61
st (2004-05) rounds of the National Sample Survey (NSS 55 and NSS 61 respectively) 
data sets to examine nutritional intake at the household level.
6 Even though the data used in 
this paper come from four independent cross-sectional surveys, their similar timing, as well 
as their national coverage, allows us to favourably reconcile the results from NFHS with the 
results from the NSS datasets.  
2.1 NFHS  data 
The National Family Health Surveys (NFHS) are nationally representative and provide a 
large sized 3-year retrospective collection of statistical records on maternal and child health 
practice and outcomes, along with demographic and economic information on both individual 
mothers and their respective households.  
Our estimating sample contains information on 27411 children aged 0 – 3 years; made 
up of 15104 children from NFHS II and 12307 from NFHS III. The analysis of the NFHS 
dataset is based on questions from the women’s questionnaire which in NFHS II was 
administered to ever-married women aged 15 – 49 years and to all women aged 15 – 49 years 
in NFHS III.
7 The sample is restricted to children residing in the rural areas of the major 
states of India.  6 
 
Descriptive statistics for key variables used in the analysis are presented in Table 1. In 
the section below we explore key trends for our two dependent variables, namely, the height-
for-age and the weight-for-height z-scores, over the period 1998 – 2006. 
Child nutrition levels are an important means of gauging the state of a country’s 
children. Malnutrition refers to a lack of adequate calories and nutrition to sustain normal 
growth and puts children at a greater risk of being vulnerable to diseases and has adverse 
effects on their physical, cognitive and mental development (Barker, 1994). It also impacts 
negatively on their productivity in later life (Strauss and Thomas, 1995). According to studies 
by Murray and Lopez (1997), Tomkins and Watson (1989) and Pelletier (1998), eliminating 
malnutrition could cut child mortality by over 50 per cent and reduce the burden of diseases 
by about 20 per cent. 
In an influential article, Waterlow et al. (1997) established that the two 
anthropometric measures of height-for-age and weight-for-height are good indicators of  a 
child’s nutritional status. A child’s height-for-age is an indicator of his/her long run nutrition 
status reflecting the child’s past nutritional experience, while a child’s weight-for-height is 
regarded as an indicator of short run or current nutritional status.  
We use the z-score method, with the reference population being the commonly used 
US National Center for Health Statistics (NCHS) standard. This standard is recommended by 
the WHO and is used in NFHS reports. The weight-for-height measure, which is gender and 
height specific, is a ratio of the child’s weight in kilograms to height in centimetres, 
expressed as a function of the NCHS standard. The z-score for weight-for-height is, then, 
calculated as a multiple of its standard deviation. To be more specific, the relevant z-score is 
computed using the following formula: 
 
observed value - median value of the reference population
z-score = 
Standard Deviation for the reference population
 7 
 
The height-for-age z-scores were similarly constructed. Children are said to be stunted if their 
height-for-age z-score is below -2 and are said to be wasted if their weight-for-height z-score 
is below the same threshold. The z-scores have an important advantage over simple measures 
of height and weight in that they are less sensitive to changes at the extremes of the 
distribution of these variables. They also facilitate comparisons across measures that exhibit 
different variability in terms of units of measurement. Finally, the use of z-scores makes it 
possible to pool children of different ages and gender.  The heights and weights of children 
were measured by surveyors for recent births rather than reported by the mother.  
Over the period 1998-99 – 2005-06, although the average height-for-age z-score of 
rural Indian children aged 0 – 3 years has improved from -1.939 standard deviations to -1.586 
standard deviations, it continues to remain significantly below the reference median. The 
weight-for-height z-scores, however, have worsened significantly during this period from -
0.863 standard deviations in NFHS II to -1.084 standard deviations in NFHS III.  
In Figure 1 we present the non-parametric locally weighted regressions of the height-
for-age and weight-for-height z-scores on the age of the child. As discussed above, both the 
height-for-age and the weight-for-height z-scores of Indian children are below those of the 
reference population. The curves in every case decline rapidly until 18 months of age and 
then stabilize around -2 for the height-for-age z-scores, and around -1 for the weight-for-
height z-scores. Beyond 18 months, the relationship between a child’s age and z-score is 
fairly non-monotonic, irrespective of the anthropometric measure considered. However, the 
degree of wasting is much less than the degree of stunting, and the degree of wasting also 
decreases for older children. With regard to stunting, however, this effect is observed only for 
the NFHS II data set.  
Next, we examine changes in the distribution of z-scores. In Figure 2, we present the 
kernel density estimates of the height-for-age and weight-for-height z-scores, for children 8 
 
aged 0 – 3 years. The mass of the distribution for the height-for-age z-scores for the NFHS III 
data set lies to the right of the NFHS II data set, indicating substantial improvement in the 
long-term nutrition of children. However, the results are not so clear-cut with regard to the 
weight-for-height z-scores. It is worth noting that using the Kolmogorov-Smirnov test, we 
always reject the null hypothesis that the distributions are the same over the two survey 
rounds. 
Continuing on the theme of computing the differences over the entire distribution, we 
present the difference in cumulative distribution functions for the two survey rounds in 
Figure 3. For a given value z  of z-scores, letting F  denote the cumulative distribution 
function while the subscript denotes the survey round, we compute the differences in 
distributions as  () () III II FzFz − . Improvements are reflected as negative numbers. Figure 3 
shows that while there has been an improvement in the height-for-age z-scores, this is not the 
case with the weight-for-height z-scores.  
Turning to the descriptive statistics for the other key variables (see Table 1), between 
1998-99 and 2005-06 we observe large improvements in the educational attainment of both 
parents, particularly mothers. However, even though the educational attainment of mothers 
increased at a faster pace than that of the fathers, fathers in both surveys are more likely than 
mothers to have received some education. More precisely, in NFHS II, 59.2 per cent of all 
mothers in the sample had no schooling but, by NFHS III, this figure, albeit high, has 
dropped to 50.6 per cent. Between NFHS II and NFHS III, the proportion of fathers with no 
education has decreased by 2.2 per cent from 31.3 per cent in NFHS II to 29.1 per cent in 
NFHS III. There is also an improvement in the proportion of parents (both mothers and 
fathers) who have attained secondary schooling and above. In NFHS II, 25.2 per cent (50.8 
per cent) of the mothers (fathers) had education levels of at least secondary schooling. By 
NFHS III, this figure has increased to 34.5 per cent for mothers and 55 per cent for fathers.  9 
 
With regard to maternal health awareness variables, there is a large increase in 
maternal knowledge of Oral Rehydration Salts (ORS) between the two survey periods. While 
60.9 per cent of the mothers had knowledge of ORS in NFHS II, this proportion has increased 
to 71.2 per cent in NFHS III. This is a major improvement as it has been demonstrated that it 
is possible to successfully treat a child for diarrhoea at home, using ORS. Moreover, this 
cheap and easily made treatment is in general more beneficial for the child than antibiotics 
and other anti-diarrhoeal drugs which are, in any case, not recommended by the WHO for 
children under five years of age (Rao et al., 1998).  Given that diarrhoea is a significant risk-
factor in adverse nutritional outcomes of children, these trends are encouraging.  
2.2 NSS  data 
Can the pattern of nutritional outcomes for Indian children aged 0 – 3, particularly the 
worsening of the short-run nutrition, be explained by changes in calorie inputs of households 
with very young children? To accompolish this, we use the household expenditure data from 
the 55
th and 61
st rounds of India’s National Sample Surveys. Both these rounds are “thick” 
rounds, are nationally representative, comprehensive in their coverage and are fully 
comparable. The comparison between the variable means in these surveys show how some 
important indicators of living standards have changed in rural India over the 5 year period 
(1999-00 – 2004-05) often described as a period of second generation economic reforms in 
India. We also compare the expenditure patterns and nutrient intake of households with at 
least one child in the age category 0 – 3 years to households without a child in this age 
category (see Table 3). These comparisons could potentially provide important insights on 
the observed nutritional outcomes of children aged 0 – 3 years.  
It is clear from the descriptive statistics presented in Table 3 that in each year the per 
capita consumption of cereals and overall calorie consumption is significantly higher for 
households without a child aged 0 – 3. Interestingly, however, the difference-in-difference in 10 
 
averages is not particularly large and there is no consistent sign. The prevalence of 
undernourishment (POU) rates for rural households with and without children aged 0 – 3 
years provide further evidence of the vulnerability of these children. The POU rates are 
calculated by defining a household as being undernourished if its per capita daily calorie 
intake from the 4 food items, (for which quantity information was available), fell short of 
1800 kcals.
8 Households with young children report much higher POU rates than the other 
households. Of further concern is the fact that the POU rates have increased during this 
period, despite already being high in 1999-2000. From Table 2, where we also report the 
poverty rates (POV) for comparison, we observe that expenditure-based poverty measures 
show much lower levels of deprivation in rural India than the POU rates. Finally, we note that 
on average, households with young children are around 50 per cent larger than households 
without children. Average household size, however, has changed very little between the two 
surveys, both in households with children aged 0 – 3 years and those households without 
young children.  
Figures 4 and 5, present the lowess plots of the relationship between the quantities of 
food consumed and monthly per capita expenditure on food in the two rounds, separately for 
households with and without children aged 0 – 3 years. The figures show that the trends 
differ for households with young children compared to those households without young 
children. These figures suggest that the birth of a child sets in a behavioural response that is 
not experienced by the households without young children. Note in this context that 
households with children under 3 years of age in the higher expenditure groups experience a 
decline in the consumption of cereals.  
Using conversion factors available from the Food and Agriculture Organization of the 
United Nations (FAO)
9, we convert the quantity consumption to calorie intake and calculate 




st rounds of NSS data sets.  Noting that these four items provide the dominant 
share of the total calorie intake, but not the whole intake, we see that households with 
children in the 0 – 3 age-group had substantially lower calorie consumption than the 
households without young children in nearly all the states. Moreover, calorie intake has 
declined for all the household groups in rural India over the period 1999-00 – 2004-05. This 
is a concern since this was a period of rapid economic growth in India. This decline in calorie 
intake is not an inevitable consequence of economic growth, as Mishra and Ray (2009) have 
shown in the case of Vietnam where calorie consumption rose sharply in during a comparable 
period in the late 1990s and the early part of this millennium.   
Young infants are particularly vulnerable to the adverse health effects of a declining 
nutrient intake since their households were both recording lower calorie intakes and were also 
experiencing larger proportionate declines. In Figure 6 we present lowess plots of calorie 
intake by monthly per capita expenditure for the two NSS rounds. Figure 6 clearly shows that 
at all levels of monthly per capita expenditure, households with young children have lower 
calorie intakes than other households. Note that in the 61
st round, there is a sharp decline in 
the calorie consumption of rural households, both with young children and also those 
without. 
 
3. Estimation Results  
The estimation results are presented in Tables 4 and 5. Table 4 presents the results on child 
nutritional outcomes, as measured by child anthropometric measures, using NFHS data.   
Table 5 presents the results using NSS data.  
3.1. Anthropometric  measures 
In Panel A of Table 4 we present the estimated coefficients of the NFHS III dummy for the 
OLS regressions of height-for-age and weight-for-height z-scores of children aged 0 – 3. The 12 
 
regressions control for an extensive set of individual, parental, household and community 
characteristics. The full set of results is presented in Table A1 in the appendix. Even after 
controlling for a large number of observables that can potentially affect child nutritional 
outcomes, the basic result still holds: overall the height-for-age z-scores for children are 
higher in 2005-06 relative to 1998-99 (the dummy variable NFHS III is positive and 
statistically significant). On the other hand, the weight-for-height z-scores for children aged 
0-3 years are lower in 2005-06 (the NFHS III dummy is negative and statistically significant).  
  In Panel B of Table 4 we also present the marginal effects from univariate probit 
regressions for stunting and wasting. Being stunted is defined as having a height-for-age z-
score < -2, and being wasted is defined as having a weight-for-height z-score < -2. The 
probability that a child aged 0 – 3 years is stunted is 10.6 percentage points lower in 2004-05 
compared to 1998-99 and the probability of a child aged 0 – 3 years being wasted is 1.95 
percentage points higher in 2004-05.  
  In the next section we attempt to provide a possible explanation to this pattern using 
data on expenditures and nutritional intakes.  
3.2.  Expenditures and Nutritional Intakes 
In Table 5, using the pooled NSS datasets, we present: (i) the OLS estimates of the budget 
shares for food, education and medical expenses—both institutional and non institutional— 
(Panel A); (ii) OLS estimates of the per capita monthly consumption (quantity consumed per 
household member) of rice, wheat, other cereals and pulses (Panel B); and (iii) OLS estimates 
of per capita month calorie consumption (Panel C). The regressions control for an extensive 
set of household and community characteristics, however, we present only the estimated 
coefficients for our three variables of interest, namely: (i) a dummy variable indicating 
whether the household has at least one child aged 0 – 3 years; (ii) a dummy variable for the 
NSS 61
st round (year = 2004-05) and, (iii) an interaction term Year 2004-05 dummy variable 13 
 
× a dummy variable indicating whether the household has at least one child aged 0 – 3 years. 
The full results are presented in Tables A2 – A4 of the Appendix.  
The first point to note is that in general, the dummy variable NSS 61
st round is always 
negative and statistically significant. In other words, relative to 1999-2000, the budget share 
of food is lower in 2004-05. This is possibly a reflection of the Engel effect as incomes have 
risen overall during this period. However, it is worth noting that within the broad category of 
food, there is a decline in the consumption of cereals and pulses, which in turn has led to a 
decline in calorie intake over the corresponding period. This change could be attributed to a 
number of different factors such as: changes in consumer tastes and preferences, the 
availability of cereal substitutes or the high price of cereals. The estimated effects do not 
allow us to provide an explanation for these correlations. But the fact remains that this effect 
is negative and statistically significant. Despite the large improvements in income over the 
period, consumption of cereals and overall calorie intake has declined significantly in rural 
households over this period.  
  The estimated coefficients of the dummy for the household having at least one child 
aged 0 – 3 years is interesting. These results show that ceteris paribus, the budget share of 
food is lower for households with at least one child aged 0 – 3 years. There is a shift away 
from food to other non-food expenditure with, notably, a significant increase in medical 
expenditure. However, even within the food category, there is a shift away from the 
consumption of cereals: ceteris paribus the per capita consumption of rice, wheat and other 
cereals are significantly lower for households with at least one child in the age group 0 – 3. 
Given that the consumption of cereals provides an average individual with typically 75 per 
cent of calorie intake, the per capita calorie intake is unsurprisingly lower for households 
with a child in the age group 0 – 3.
10  14 
 
The estimated coefficient of the interaction term is positive and statistically 
significant in the expenditure share regressions for food. This implies that the change in the 
average share of expenditure on food in total expenditure over the two survey years is greater 
for households with at least one child aged 0 – 3 compared to other households. Since 
households with children aged 0 – 3 have lower expenditures on food, and given that the 
overall expenditure share on food has fallen over the two survey rounds, the positive and 
statistically significant interaction term is possibly indicative of worsening outcomes for 
children aged 0 – 3.  
It needs to be noted that unlike the dummy variable household having at least one 
child aged 0 – 3 and the NSS 61
st round dummy, which are consistently negative and 
statistically significant in the quantity consumed and calorie consumption regressions (Panels 
B and C), the interaction term in these regressions are in general positive, but not statistically 
significant. The only exception to this trend being the quantity of wheat consumed, where the 
interaction effect is observed to be negative and statistically significant.   
3.3 Other  results 
In Table A1, we present a full set of OLS estimates for height-for-age and weight-for-height 
for the combined sample of NFHS II and NFHS III, and the probit estimates for stunting and 
wasting. It is noteworthy that in the OLS model, the variable Male is statistically significant 
and positively correlated with height-for-age but is not statistically significant in the weight-
for-height regressions. Our probit estimates confirm the male advantage in long-term 
nutrition with male children being 1.7 percentage points less likely to be stunted, relative to 
female children. 
With regards to household wealth, we note that there is a negative and statistically 
significant relationship between each of the four lowest wealth quintiles, and both height-for-
age and weight-for-height z-scores. The probit results show that relative to a child from the 15 
 
highest wealth quintile, a child from the lowest wealth quintile is 19.1 percentage points more 
likely to be stunted and 6.8 percentage points more likely to be wasted. Similarly, we see that 
belonging to an upper caste is significantly and positively correlated with height-for-age and 
weight-for-height z-scores, relative to a child from a Scheduled caste/Other Backward Caste 
background. With regard to child-specific characteristics, there is a negative correlation 
between being low birth-weight (specifically if the child was smaller than average at birth) 
and both anthropometric measures.  
Note that there is a statistically significant and positive correlation between having a 
secondary school and above educated mother on both anthropometric measures, whereas 
father’s higher education is only statistically significant with regard to the height-for-age 
estimates.  
Turning to the results from the NSS datasets (Tables A2 – A4), we observe from 
Table A2 that per capita expenditure is negatively associated with food expenditure shares, 
but is positively correlated with expenditure shares on education, medical and non-medical 
consumption. Furthermore, there is a negative correlation between expenditure shares on 
food and education for traditionally disadvantaged groups such as individuals belonging to 
Scheduled caste, Scheduled Tribe and Other Backward Castes. On the other hand, from Table 
A3 we note that per capita expenditure is positively correlated with the per capita 
consumption of all the four categories of food.  
 
4. Conclusion 
It is now widely acknowledged that while the Indian economy grew at a rapid pace in the last 
decade or so, this is not reflected in the short term nutritional outcomes of Indian children. 
Nearly all the available statistics show that cereal consumption and nutrition intakes are 
declining and that Indian children are among some of the most malnourished in the world. All 16 
 
this has happened against a background of the Indian economy registering one of the highest 
growth rates in the world.  
The paradox is heightened by the fact that in recent years the measures for long run 
and short-run child nutritional measures have moved in opposite directions. Over the period 
1998-99 – 2005-06, coinciding with a period of what has been termed the second generation 
economic reforms, height-for-age z-scores have improved. However, this gain in long-term 
nutrition has been associated with a significant decline in weight-for-height z-scores, 
indicating a decline in short-run nutrition. This might not necessarily be a problem as the 
short-term losses can be easily reversed. Unfortunately, the available data sets cannot tell us 
whether this decline in weight-for-height is indeed a short-run phenomenon, or whether it is 
the harbinger of what is to come. After all, persistent adverse short-run effects will ultimately 
accumulate and have long term effects.  
The mutually consistent pictures portrayed by declining cereal consumption and 
reduced calorie intake on one hand, and the less than satisfactory child anthropometric 
outcomes on the other hand, raises the question of whether there is a link between the two. Is 
the decline in cereal consumption a likely explanation for the inferior child nutritional 
outcomes? This paper was primarily motivated by an attempt to investigate this issue. To do 
so and rather uniquely in this paper, we pay special attention to the expenditure pattern and 
nutritional intakes of rural households with one or more children aged 0 – 3 years and 
compare them with those of other rural households.  
  The starting point of our paper is the deterioration in short-term nutrition of Indian 
children (decline in weight-for-height z-scores) during a period of rapid economic growth. 
We then try to reconcile this pattern in child nutritional outcomes to what is happening in 
terms of inputs (expenditure on food and intake of calories) at the household level, focusing 
on households that have young children (children aged 0 – 3) over roughly the same period. 17 
 
What we find is quite startling. There has been a significant decline in the consumption of 
cereals and pulses over this 5 year period, in rural India, both in households with and without 
young children. In particular, rural households with at least one child in the age group 0 – 3 
spend significantly less on food. Turning to nutritional intakes finally, we find that the 
marginal impact of a new birth (irrespective of gender) is significantly negative. This 
essentially reflects a misallocation of resources within the household away from such very 
young children. 
  The results of this paper point to a possible link in India between the declining 
consumption of cereals accompanied by a  decrease in  nutritional intake on the one hand, 
and a lack of improvement in the anthropometric measures of young children aged 0 – 3 
years. In pointing to such a link, this study opens up possibilities for policy intervention. 
Previous studies have simply reported the “puzzle”, but not explained it. In studying the child 
nutritional issues in a comprehensive manner involving two different data sets covering very 
similar periods, we have tried to nudge the literature forward. We have not demonstrated that 
this link is a causal one, since this requires information and data that are currently not 
available and must await further research. However, the key result of this study that the 
decline in the cereal consumption and calorie intake is accelerated with the presence of 
children aged, 0 – 3 years in the household, is a result of some significance. It points to the 
role of policy initiatives that can stem the decline in nutritional intake and lead to advances in 
child health. Such initiatives need to target households with infants or, perhaps, to nip the 
problem in the bud, those with expectant mothers. The Vietnamese experience of impressive 
performance in improving child nutrition outcomes and nutritional intake against a 
background of economic performance not dissimilar to India’s, as reported in Mishra and Ray 
(2009), holds several policy lessons for India. The programs documented in Hop (2003) in 
the Vietnam context as having successes in achieving higher nutrition and reducing 18 
 
malnutrition are worth emulating in India. This is clearly a topic of policy importance and 
merits considerable further research. 
                                                            
1 See, for example, Ray and Lancaster (2005), Sen (2005), Ray (2007) and Deaton and Dreze (2009). 
2 “An Urgent Call for Action: Undernourished Children of South Asia”, available in   
http://www.worldbank.org/poverty/ 
3 Recent examples include Lokshin et al. (2005), Gragnolati et al. (2005),Tarozzi and Mahajan (2007). 
4 This view has, however, been disputed by Sen (2005). 
5 See footnote 2 for examples of such studies. 
6 See Block and Webb (2009) and Osberg, Shao and Xu (2009) for recent evidence from Indonesia and China, 
respectively, on the link between spending patterns, especially, food expenditure and child malnutrition. 
7 For the purposes of our analysis, we restrict ourselves to married women. While this inconsistency in sampling 
procedures may potentially pose problems, we do not believe that this will adversely affect our analysis since 
our focus is on the mothers of young children and there are no non-married mothers in the dataset. 
8 Data on quantity consumed was only available for rice, wheat, other cereals and pulses and these items 
constitute roughly 75 per cent of the calorie intake of a person in any household. Therefore, required calorie 
from the total food consumption is brought down to 75 per cent to get the comparable POU rates. The minimum 
required calorie consumption for a person in rural areas is 2400 kcals in India.   
9 The information on calorie conversion is provided by the FAO in its website: 
http://devecondata.blogspot.com/2010/01/calorie-conversion-factors.html. The Indian calorie conversion tables 
are available in Gopalan et al. (1999).  
10 Per se this is not a problem. A child aged 0 – 3 typically needs significantly less calories compared to an 
adult. However we are interested in a change over time, and assuming that requirements have not changed, this 
is still a cause of concern.  19 
 
Table 1: Descriptive statistics for key variables used in the analysis (NFHS II and NFHS III) 
  NFHS2 NFHS3
Sample Size  15104  12307












Child Age: 7-12  0.1582  0.1688
Child Age: 13-18  0.1958  0.1725
Child Age: 19-24  0.1332  0.1532
Child Age: 25-30  0.1861  0.1748
Child Age: 30-36  0.1169  0.1602








Birth Weight Low  0.2526  0.2237
Birth Order=2  0.2515  0.2739
Birth Order=3  0.1841  0.1721
Birth Order=4 or Higher 0.2921  0.2612
Mother's education primary schooling  0.1566  0.1488
Mother's education secondary or higher 0.2517  0.3450
Mother is wife of the household head 0.4924  0.4860
Father’s education primary schooling 0.1798  0.1593
Father's education secondary or higher 0.5076  0.5502
Know ORS  0.6093  0.7117
Use ORS  0.0619  0.0551
Wealth Quintile- 1
st 0.2582  0.2945
Wealth quintile- 2
nd 0.2475  0.2491
Wealth quintile- 3
rd 0.2320  0.2098
Wealth Quintile- 4
th 0.1844  0.1641
Has Radio  0.3393  0.2548
Has Television  0.2317  0.3062
Has access to pipe water 0.0936  0.1042
Hindu  0.8406 0.8104
Other caste  0.6650  0.6349
Andhra Pradesh  0.0453  0.0299
Assam 0.0336  0.0470
Bihar  0.1259 0.1116
Gujarat 0.0407  0.0414
Haryana 0.0445  0.0429
Himachal Pradesh  0.0393  0.0320
Karnataka 0.0471  0.0470
Kerala  0.0286 0.0299
Madhya Pradesh  0.1088  0.1209
Maharashtra 0.0432  0.0391
Orissa  0.0682 0.0553
Rajasthan 0.1229  0.0622
Tamil Nadu  0.0430  0.0340
West Bengal 0.0447  0.0594
Punjab 0.0360  0.0366




Mother's Anemia Level: Mild 0.1574  0.4140
Mother's Anemia Level: Moderate  0.1645  0.1857
Mother's Anemia Level: Severe  0.0171  0.0172





Table 2: Descriptive statistics for key variables used in the analysis (NSS 55
th and NSS 61
st rounds) 
  NSS 55  NSS 61 












Household Type Dummies    
Non-Agricultural 0.149  0.233 
Agriculture Labour 0.286 0.165
Other Labour 0.074 0.112
Self Employed in Agriculture 0.373 0.340
Social Group Dummies    
Scheduled Tribe(ST)  0.105 0.099
Scheduled Caste(SC)  0.192 0.192
Other Backward Classes (OBC)  0.374 0.413








Marital Status  2.096 2.102
Other Household Characteristics    












Household having at least one child aged 0 – 3 0.278 0.251
Poverty Rate  0.20 0.18 
Regional Dummies    











Tamil Nadu  0.066 0.061
West Bengal 0.072 0.075




Table 3: Differences across households with and without a child aged 0 – 3.  
          55
th Round 61
st Round
 Households  with 
Children Aged 0 - 3
Other Households p-value  Households with 




Per capita consumption of             
Rice  (kg/month)  6.308  7.448  0.000 5.986  7.125 0.000 
Wheat  (kg/month)  3.922  4.563  0.000 3.520  4.208 0.002 
Other  Cereals  (kg/month)  1.492  1.632  0.002 1.406  1.471 0.000 
Pulses  (kg/month)  0.773  0.971  0.000 0.670  0.836 0.000 
Calorie (kcal/day)  1443.1  1688.9  0.000  1338.5  1577.4  0.000 
POU rates  0.82  0.64  0.000  0.89  0.74  0.000 
Household size  6.9  4.7  0.000  6.8  4.5  0.000 
Notes: 
i)  POU rates are the fraction of people who are undernourished. 
ii)  Calculation of POU rates is based on the criterion of ‘actual calories < required calories’ and the POV rates are the where monthly per capita expenditure in a household 
is less than the poverty line. 
iii) The quantity consumption was only available for rice, wheat, other cereals and pulses and these items constitute roughly 75 per cent of the calorie intake of a person in 
any household. Therefore, required calorie from the total food consumption is brought down to 75 per cent to get the comparable POU rates. The minimum required 
calorie consumption for a person in rural areas is 2400 kcal in India.   





Table 4: Regressions for z-scores, Stunting and Wasting 
Panel A (OLS)  Height-for-age z-score  Weight-for-height z-score 
NFHS III (Year = 2005-06)  0.3743*** -0.2071*** 
  (0.0226) (0.0176) 
Panel B (Probit)  Stunting  Wasting 
NFHS III (Year = 2005-06)  -0.1061*** 0.0195*** 
  (0.0082) (0.0058) 
Notes:  
i)  Figures in parenthesis are standard errors clustered at the mother level.  
ii)  *** indicates significance at 1% level. 
iii)  Regressions control for a full set of individual, parental and household characteristics. Full set of results 
presented in Table A1 in the appendix.  23 
 
Table 5: Pooled OLS Regressions: Expenditure and Inputs 
Panel A: Expenditure Shares (4 major categories) 




Household having at least 




























Household having at least 













Panel B: Per Capita Quantity Consumption of Cereals 






Household having at least 



























Household having at least 












Panel C: Per Capita Calorie Consumption (Kcal/Month) 
  




st Round (Year = 2005-06)  -4784.4
*** 
(161.5) 
Household having at least one child aged 0 – 3 × NSS 61
st Round  -26.6 
(302.4) 
Notes:  
i)  Figures in parenthesis are robust standard errors.  
ii)  ***, **,* indicate significance at 1%, 5% and 10% level respectively. 
iii) Regressions control for a full set of individual, parental and household characteristics. Full set of results 
presented in Tables A2 – A4 in the appendix.  24 
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Notes: Kolmogrov-Smirnov test p-values:  
HAZ: Combined K-S 0.0534; p-value = 0.0000 
WHZ: Combined K-S 0.0739; p-value = 0.0000 26 
 









































































 Figure 4: Per Capita Consumption of Cereals and Pulses (Kg/Month) in 55
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Figure 5: Per Capita Consumption of Cereals and Pulses (Kg/Month) in 61
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Male 0.0298* 0.0020 -0.0171***  0.0091**
 (0.0177) (0.0136) (0.0065)  (0.0045)
Month of birth: February  -0.0084 -0.0317 0.0159  0.0257**
 (0.0488) (0.0381) (0.0175)  (0.0129)
Month of birth: March  -0.0155 -0.0131 0.0224  0.0181
 (0.0463) (0.0363) (0.0170)  (0.0122)
Month of birth: April  -0.0147 -0.0255 0.0087  0.0025
 (0.0470) (0.0361) (0.0171)  (0.0120)
Month of birth: May  0.1081** -0.0080 -0.0192  0.0091
 (0.0469) (0.0368) (0.0171)  (0.0126)
Month of birth: June  0.0859* 0.0133 -0.0089  -0.0070
 (0.0461) (0.0353) (0.0167)  (0.0115)
Month of birth: July 0.0330 -0.0218 0.0017  0.0100
 (0.0443) (0.0346) (0.0163)  (0.0119)
Month of birth: August 0.0693* -0.0043 -0.0043  -0.0023
 (0.0418) (0.0328) (0.0153)  (0.0108)
Month of birth: September 0.0926** 0.0093 -0.0230 0.0032
 (0.0437) (0.0347) (0.0158)  (0.0113)
Month of birth: October 0.1791*** 0.0411 -0.0478***  -0.0055
 (0.0415) (0.0329) (0.0151)  (0.0106)
Month of birth: November 0.2110*** 0.0193 -0.0436*** -0.0042
 (0.0429) (0.0336) (0.0155)  (0.0108)
Month of birth: December 0.2754*** -0.0108 -0.0587*** 0.0041
 (0.0449) (0.0348) (0.0159)  (0.0113)
Age of child: 7-12  -0.8197*** -0.3651*** 0.2542***  0.0823***
 (0.0332) (0.0278) (0.0122)  (0.0106)
Age of child: 13-18  -1.5762*** -0.6251*** 0.4675***  0.1511***
 (0.0320) (0.0263) (0.0093)  (0.0109)
Age of child: 19-24  -1.9629*** -0.7283*** 0.5214***  0.1630***
 (0.0357) (0.0282) (0.0084)  (0.0125)
Age of child: 25-29  -1.5532*** -0.6342*** 0.4420***  0.0770***
 (0.0346) (0.0255) (0.0100)  (0.0107)
Age of child: 30-36  -1.8536*** -0.6361*** 0.4870***  0.0851***
 (0.0393) (0.0281) (0.0094)  (0.0122)
Number of sisters  -0.0285* -0.0028 0.0104*  0.0002
 (0.0170) (0.0123) (0.0059)  (0.0039)
Number of brothers  -0.0303* -0.0091 0.0046  0.0005
 (0.0181) (0.0131) (0.0063)  (0.0043)
Birth weight low  -0.2499*** -0.1993*** 0.0742***  0.0585***
 (0.0211) (0.0159) (0.0077)  (0.0057)
Birth order=2  -0.0518* -0.0293 0.0258**  0.0119
 (0.0275) (0.0219) (0.0104)  (0.0074)
Birth order=3  -0.0872** -0.0163 0.0477***  -0.0012
 (0.0395) (0.0301) (0.0144)  (0.0099)
Birth order=4  -0.1564*** -0.0163 0.0626***  0.0095
 (0.0528) (0.0389) (0.0188)  (0.0130)
Age of mother at birth: 20-24  0.1751*** -0.0232 -0.0670***  0.0027
 (0.0256) (0.0205) (0.0094)  (0.0066)
Age of mother at birth: 25-29  0.2506*** -0.0565** -0.0840***  0.0102
 (0.0328) (0.0253) (0.0116)  (0.0085)
Age of mother at birth: 30-34  0.2698*** -0.0741** -0.0866***  0.0128
 (0.0434) (0.0331) (0.0147)  (0.0111)
Age of mother at birth: 35 or higher 0.2773*** -0.1249*** -0.1040***  0.0149
 (0.0587) (0.0431) (0.0185)  (0.0144)
Mother’s education primary schooling 0.0679** -0.0067 -0.0187*  0.001931 
 
 (0.0274) (0.0211) (0.0099)  (0.0070)
Mother’s education secondary or higher 0.1857*** 0.0737*** -0.0752***  -0.0074
 (0.0273) (0.0214) (0.0100)  (0.0071)
Mother is wife of the household head -0.0027 -0.0284* 0.0015  0.0037
 (0.0202) (0.0153) (0.0073)  (0.0050)
Father’s education primary schooling 0.0343 -0.0303 -0.0187*  -0.0029
 (0.0288) (0.0215) (0.0100)  (0.0068)
Father’s education secondary or higher 0.0850*** 0.0163 -0.0347***  -0.0084
 (0.0255) (0.0191) (0.0090)  (0.0062)
Know ORS  0.0594*** -0.0313** -0.0176**  -0.0041
 (0.0210) (0.0160) (0.0075)  (0.0052)
Use ORS  -0.0951** -0.0583** 0.0306**  0.0101
 (0.0375) (0.0292) (0.0143)  (0.0099)
Wealth quintile: lowest -0.5249*** -0.2171*** 0.1911***  0.0675***
 (0.0525) (0.0415) (0.0203)  (0.0161)
Wealth quintile: second -0.4383*** -0.1982*** 0.1703***  0.0542***
 (0.0485) (0.0387) (0.0191)  (0.0151)
Wealth quintile: middle  -0.3611*** -0.1300*** 0.1337***  0.0413***
 (0.0434) (0.0352) (0.0176)  (0.0138)
Wealth quintile: fourth   -0.2600*** -0.0828*** 0.0999***  0.0263**
 (0.0380) (0.0310) (0.0160)  (0.0123)
Has radio  0.0187 -0.0089 -0.0072  0.0007
 (0.0214) (0.0165) (0.0079)  (0.0055)
Has television 0.0137 -0.0174 0.0015  -0.0056
 (0.0268) (0.0210) (0.0101)  (0.0071)
Has access to pipe water 0.0188 0.0116 -0.0105  -0.0075
 (0.0322) (0.0250) (0.0123)  (0.0085)
Hindu 0.0410 0.0036 -0.0135  -0.0013
 (0.0270) (0.0208) (0.0098)  (0.0069)
Other caste  0.0783*** 0.0318** -0.0250***  -0.0126**
 (0.0202) (0.0155) (0.0073)  (0.0050)
Andhra Pradesh  0.4154*** -0.0108 -0.1193***  0.0023
 (0.0511) (0.0388) (0.0179)  (0.0149)
Assam 0.2820*** 0.4317*** -0.0812***  -0.0276**
 (0.0620) (0.0505) (0.0190)  (0.0130)
Bihar 0.1200*** -0.2082*** -0.0323**  0.0860***
 (0.0379) (0.0286) (0.0128)  (0.0112)
Gujarat 0.1078** -0.1448*** -0.0282  0.0957***
 (0.0519) (0.0388) (0.0182)  (0.0167)
Haryana -0.0378 0.2182*** 0.0170  -0.0297**
 (0.0482) (0.0388) (0.0183)  (0.0127)
Himachal Pradesh  0.1125* -0.0890* -0.0241  0.0358**
 (0.0615) (0.0488) (0.0229)  (0.0177)
Karnataka 0.4049*** -0.0811* -0.0936***  0.0236
 (0.0552) (0.0427) (0.0188)  (0.0145)
Kerala 0.4336*** -0.1706*** -0.1511***  0.0301
 (0.0646) (0.0516) (0.0240)  (0.0197)
Madhya Pradesh  0.1696*** -0.2714*** -0.0465***  0.0894***
 (0.0366) (0.0265) (0.0127)  (0.0111)
Maharashtra 0.2713*** -0.2359*** -0.0547***  0.0640***
 (0.0492) (0.0380) (0.0186)  (0.0157)
Orissa 0.4046*** -0.1514*** -0.1017***  0.0499***
 (0.0445) (0.0349) (0.0160)  (0.0136)
Rajasthan 0.1969*** -0.0983*** -0.0581***  0.0423***
 (0.0384) (0.0276) (0.0132)  (0.0112)
Tamil Nadu  0.6367*** -0.1488*** -0.1816***  0.0556***
 (0.0570) (0.0473) (0.0186)  (0.0171)
West Bengal 0.4879*** -0.0807** -0.1546***  0.0320**
 (0.0449) (0.0345) (0.0152)  (0.0136)
Punjab 0.1747*** 0.1638*** -0.0543***  -0.0063
 (0.0556) (0.0427) (0.0206)  (0.0161)32 
 
Month of measurement: February -0.0305 0.0137 0.0073  0.0222***
 (0.0290) (0.0220) (0.0103)  (0.0079)
Month of measurement: March  0.0667* -0.1102*** -0.0288**  0.0486***
 (0.0345) (0.0268) (0.0120)  (0.0097)
Month of measurement: April  0.1939*** -0.2764*** -0.0681***  0.0869***
 (0.0395) (0.0303) (0.0140)  (0.0121)
Month of measurement: May 0.1219*** -0.2341*** -0.0491***  0.0968***
 (0.0374) (0.0289) (0.0133)  (0.0115)
Month of measurement: June  0.0859** -0.2027*** -0.0084  0.0966***
 (0.0425) (0.0328) (0.0155)  (0.0131)
Month of measurement: July 0.1324* -0.1259** -0.0290  0.1161***
 (0.0690) (0.0569) (0.0249)  (0.0227)
Month of measurement: August -0.0857 0.2018 0.0507  0.1142**
 (0.1637) (0.1508) (0.0583)  (0.0504)
Month of measurement: September 0.1042 1.4512** -0.0246  0.1426
 (0.6900) (0.7027) (0.1378)  (0.1310)
Month of measurement: November 0.1567* -0.2876*** -0.0774**  -0.0235
 (0.0891) (0.0632) (0.0321)  (0.0257)
Month of measurement: December 0.0228 -0.1164*** -0.0233**  0.0069
 (0.0309) (0.0227) (0.0115)  (0.0086)
Child was breastfeed for 6 to 24 month  0.2818*** 0.0861*** -0.0672***  -0.0228***
 (0.0293) (0.0199) (0.0095)  (0.0067)
Child was given: water -0.0272 -0.0096 0.0006  0.0010
 (0.0259) (0.0208) (0.0097)  (0.0068)
Child was given: milk 0.0051 -0.0042 -0.0068  -0.0027
 (0.0202) (0.0156) (0.0074)  (0.0051)
Child was given: green vegetable  0.1355*** -0.0425** -0.0226***  0.0080
 (0.0238) (0.0173) (0.0083)  (0.0059)
Child was given: fruit 0.0994*** 0.0443** -0.0329***  -0.0237***
 (0.0251) (0.0184) (0.0090)  (0.0060)
Onset of breastfeeding: 1h or less  -0.1003** -0.0319 0.0238  0.0075
 (0.0456) (0.0318) (0.0161)  (0.0117)
Onset of breastfeeding: 1h to 1 day  -0.0727* -0.0859*** 0.0129  0.0091
 (0.0439) (0.0301) (0.0153)  (0.0112)
Onset of breastfeeding: more than 1 day -0.0606 -0.0990*** 0.0089 0.0136
 (0.0428) (0.0287) (0.0148)  (0.0106)
At least 1 household member smoke  -0.0967*** 0.0387** 0.0296***  -0.0132***
 (0.0202) (0.0157) (0.0073)  (0.0050)
Mother smokes  -0.0242 -0.0385 0.0057  -0.0090
 (0.0415) (0.0303) (0.0152)  (0.0099)
Mother’s BMI  0.0261*** 0.0555*** -0.0080***  -0.0122***
 (0.0036) (0.0030) (0.0013)  (0.0011)
Mother’s anaemia level: mild -0.0635*** -0.0117 0.0176**  -0.0012
 (0.0226) (0.0174) (0.0082)  (0.0056)
Mother’s anaemia level: moderate  -0.1572*** -0.0495** 0.0482***  0.0020
 (0.0255) (0.0195) (0.0093)  (0.0064)
Mother’s anaemia level: severe  -0.2145*** -0.1876*** 0.0439*  0.0395**
 (0.0697) (0.0509) (0.0245)  (0.0190)
Mother’s anaemia level: missing -0.1100* 0.1112** 0.0487**  -0.0132
 (0.0563) (0.0450) (0.0202)  (0.0133)
Year: 2005  0.3743*** -0.2071*** -0.1061***  0.0195***
 (0.0226) (0.0176) (0.0082)  (0.0058)
Constant -1.3755*** -0.9530***  
 (0.1190) (0.0940)  
Observations 27411 27493 27411  27493
R-squared 0.2383 0.1267  
*** p<0.01, ** p<0.05, * p<0.1         
Robust standard errors in parentheses 
Table A2: OLS Regressions for Expenditure Shares 
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Social Group Dummies      






























































































































Other Dummies      
Household having at least one 




























Household having at least one 













Regional Dummies      
































































































































































































Observations  95013 95013 95013 95013 
R-squared  0.3116 0.1382 0.0594 0.0708 
*** p<0.01, ** p<0.05, * p<0.1         
























Table A3: OLS Regressions for per capita consumption of cereals 
 



















































































































Social Group Dummies      





















































































































Other Dummies      
Household having at least one 



























Household having at least one 












Regional Dummies      36 
 
























































































































































































Observations  112691 112691 112691 112691 
R-squared  0.5695 0.5648 0.0905 0.0171 
*** p<0.01, ** p<0.05, * p<0.1         



















Table A4: OLS Regressions for per capita calorie consumption 
 
Variables Per  Capita  Calorie Consumption (Kcal/Month)


















Agriculture Labour  4142.4
***
(266.0) 
Other Labour  2411.1
***
(316.2) 
Self Employed in Agriculture  3708.0
***
(229.4) 
Social Group Dummies   
Scheduled Tribe(ST)  3002.7
***
(262.7) 
Scheduled Caste(SC)  1957.1
***
(220.0) 

























Land Holding  11.0
***
(4.1) 





Other Dummies   
Household having at least one 










Household having at least one 





Regional Dummies   


































Tamil Nadu  -8673.1
***
(335.7) 
West Bengal  -76.4 
(318.6) 











*** p<0.01, ** p<0.05, * p<0.1         
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